Heterogeneity of human bone.
Matched samples of bone from the lumbar spine and tibia were obtained at autopsy from three adult males who had no known evidence of metabolic bone disease at the time of their demise. The soluble noncollagenous bone proteins were quantitatively extracted from these samples and assayed for the relative content of two bone-associated proteins, osteocalcin and osteonectin. When compared to trabecular bone, cortical bone had higher levels of osteocalcin and much lower levels of osteonectin. When concentration is expressed per gram of dried bone, the osteocalcin excess in cortical bone ranged from 30- to 32-fold, and the osteonectin excess in trabecular bone ranged from 21- to 47-fold. These differences were significant (P less than 0.01) using analysis of variance. We conclude that the human skeleton is not homogeneous with regard to these biochemical markers and that cortical and trabecular bone are biochemically quite distinct. This implies that these two types of bone may be subject to distinct regulatory mechanisms and that global assessments of skeletal function and bone quality based upon soluble markers should be applied with caution. The data also imply that a differential assessment of skeletal performance may be possible using biochemical serum markers.